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mTRODUCTION 
The C a l i f o r n i a  Department of F ish  and Game and t h e  S t a t e  Water 
Resources Control  Board ( through Regional Board #3, C e n t r a l  Coast) 
entered i n t o  a n  agreement whereby Department b i o l o g i s t - d i v e r s  couducted 
l a s u b t i d a l  e c o l o g i c a l  i n v e s t i g a t i o n  of t h e  marine environment i n  t h e  v i c i n i t y  of t h e  c i t y  of Watsonvil le  ocean o u t f a l l  i n  Monterey Bay. The o b j e c t i v e  of t h e  s tudy  w a s  t o  provide  t h e  Regional  Water Q u a l i t y  Cont ro l  I Board (RWQCB) wi th  d a t a  t o  assist them i n  e v a l u a t i n g  t h e  e f f e c t s  o f  t h e  d ischarge  on t h e  marine environment a t  f o u r  s t a t i o n s  s e l e c t e d  by t h e  
RWQCB around t h e  o u t f a l l  terminus (Figure 1 ) .  
The de t e rmina t ions  made by b i o l o g i s t - d i v e r s  inc luded:  ( i )  t h e  number 
and d i v e r s i t y  of  t h e  p l a n t  and animal l i f e ;  ( i i )  s u b s t r a t e -  r h a r a c t e r i s t i c s ;  
and ( i i i )  phys i ca l  parameters ,  i nc lud ing  water tempera ture  and c l a r i t y .  
Addit ional ly,  b e n t h i c  samples were obta ined ,  bo th  by t h e  d i v e r s  and by a  
Ponar grab ,  a t  each s t a t i o n .  
The S t a t e  Water Resources Control  Board reimbursed t h e  Department f o r  
expenses i ncu r red  dur ing  t h i s  s tudy.  The work w a s  performed by C a l i f o r n i a  
Department of ~ i s h  and Game b i o l o g i s t s  from t h e  ~ e p a r t m e n t ' s  r e s e a r c h  
ves se l  KELP BASS. 
AREA DESCRIPTION i: 
The c i t y  of  Watsonvi l le  ocean o u t f a l l  i s  l o c a t e d  i n  Monterey Bay 
approximately one-half m i l e  west of t h e  mouth of  t h e  P a j a r o  River  a t  a 
depth of approximately 50 f e e t .  This  a r e a  of t h e  c o a s t l i n e  can be 

two genera l  b e n t h i c  h a b i t a t s  were encountered. The f i r s t  h a 2 i t a t  type ,  t h e  
p ipe  and i t s  a s s o c i a t e d  s t r u c t u r e s ,  was p r e s e n t  a t  one s t a t i o n ,  W-2. The 
I 
second, t h e  open-coast sandy beach, was p r e s e n t  a t  a l l  f o u r  s t a t i o n s ,  and 
w u l d  be more c h a r a c t e r i s t i c  of t h e  gene ra l  a r e a  i n  which the  o u t f a l l  i s  
I + loca ted .  
METHODS 
The g e n e r a l  methods used i n  this survey a r e  descr ibed  i n  r e p o r t s  of  
previous i n v e s t i g a t i o n s  (Turner e t  a l . ,  1968) . . F i e l d  o p e r a t i o n s  were con- . 
ducted by Department b i o l o g i s t s  on September 20, 1971, from t h e  Department 's 
I 92-foot r e s e a r c h  v e s s e l ,  KELP BASS. 
! The s t a t i o n s  s e l e c t e d  by t h e  RWQCB were l o c a t e d  u t i l i z i n g  informat ion  
from both r a d a r  and fathometer .  The presence  of a s u r f a c e  "toil" marking 
the  end of t h e  ou t f a l . 1  was noted,  and t h i s  f a c i l i t a t e d  s t a t i o n  loca t ion .  
The sampling s i te  was marked wi th  an  anchor and buoy, and t h e  v e s s e l  w a s  
anchored a t  t h e  site.  Each s t a t i o n  was then  sampled, from t h e  s u r f a c e ,  
u t i l i z i n g  a 1 / 1 0  m2 Ponar grab,  and by b io log i s t -d ive r s .  
Each b e n t h i c  sampling site was def ined  by a t t a c h i n g  a 3.3 m l i n e  t o  
2 t he  s t a t i o n  uarker and i n s c r i b i n g  an a r c  encompassing approximately 30 m . 
Biologis t -d ivers  i d e n t i f i e d  and enumerated a l l  macroscopic p l a n t s  and 
animals  w i t h i n  t h e  a r c s  and c o l l e c t e d  a l l  forms wi th in  a 1/4 m2 quadra t  
randomly placed w i t h i n  t h e  a r c .  Addit ional  s u b s t r a t e  samples were taken a t  
s t a t i o n  W-3 and W-5 f o r  in fauna .  Water tempera tures  and v i s i b i l i t y  e s t i m a t e s  
were taken a t  10-foot  i n t e r v a l s  from the  s u r f a c e  t o  t he  bottom at each s t a t i o n .  
General bottom c o n d i t i o n s  noted included s u b s t r a t e  d e s c r i p t i o n ;  h e i g h t ,  
per iod and d i r e c t i o n  of r i p p l e  marks; and t h e  presence  of  suspended o rgan ic  
m a t e r i a l  ( l e p t o p e l )  i n  t he  water  column and on t h e  bottom. 
The b e n t h i c  grab samples co l l ec t ed  by t h e  d i v e r s  and t h e  Ponar grab 
- - q'. 
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were s i f t e d  through a 0.5 mm sc reen ,  and preserved  i n  50% i sop ropy l  
p r i o r  t o  s o r t i n g .  A l l  s o r t i n g  was performed i n  t h e  l a b o r a t o r y  under 
d i s s e c t i n g  u ic roscopes .  . - - .  -. . 
RESULTS - PHYSICAL 
Two g e n e r a l  h a b i t a t s  were encountered during t h i s  i n v e s t i g a t i o n .  The 
L 
I 
f i rs t ,  common t o  all f o u r  s t a t i o n s ,  cons is ted  of f i n e  grey-brown sand,  and 
i s  c h a r a c t e r i s t i c  of an open-coast sandy beach. 'The second h a b i t a t  was 
p re sen t  a t  s t a t i o n  W-2, and cons i s t ed  of the o u t f a l l  p i p e  and i t s  a s s o c i a t e d  
s t r u c t u r e s .  Depths ranged from 35 f e e t  a t  s t a t i o n  W-2 t o  48 f e e t  a t  s t a t i o n  
W-3 (Table 1 )  . 
V i s i b i l i t y  on t h e  bottom ranged from 10 t o  20 f e e t  wh i l e  bottom tem- 
p e r a t u r e s  ranged from 54 t o  5 6 ' ~  (Table 1 )  , No thermocline Fas p r e s e n t  
a t  t h e  s t a t i o n s  surveyed,  and l e p t o p e l  was noted i n  the  water  column a t  
a l l  f o u r  s t a t i o n s  (Table 2 ) .  F locculen t  organic  m a t e r i % l  was a l s o  p r e s e n t  
on t h e  bottom a t  a l l  f o u r  s t a t i o n s  (Table 1 ) .  
RESULTS - BIOLOGICAL 
Macroscopically; t h e  b i o t a  observed by the  b i o l o g i s t - d i v e r s  appeared 
normal a t  all four  s t a t i o n s .  The only no t i ceab le  d i f f e r e n c e  appeared a t  
s t a t i o n  W-2, where the o u t f a l l  p i p e  and i t s  a s soc i a t ed  s t r u c t u r e s  s e w e d  
a s  an a d d i t i o n a l ' s u b s t r a t e  type,  t h u s  accounting f o r  t h e  inc reased  v a r i e t y  
recorded a t  t h a t  s t a t i o n  (Table 3 ) .  S t a t i o n  W-6 appears  t o  b e  l a c k i n g  i n  
many forms b u t  t h i s  can be  expla ined  by t h e  f a c t  t h a t  a s e p a r a t e  s u b s t r a t e  
sample was n o t  taken, t h u s  e l imina t ing  t h e  infauna recorded a t  t h e  o t h e r  
s t a t i o n s .  
Analys is  of the  m a t e r i a l  c o l l e c t e d  with the  Ponar g r a b  i n d i c a t e d  
t h a t  t h e  "control"  s t a t i o n  (W-6) showed an increase  i n  t o t a l  numbers of 
animals over  t he  o t h e r  s t a t i o n s  (Table 4 ) .  The most n o t i c e a b l e  i n c r e a s e s  . 
TABLE 1 
City of Watsonvil le  Oceau O u t f a l l  S t a t i o n  Data 
- - -  
Bottom Bottom 
s t a t i o n  
cc-C 
Date 
-
Depth temp. OF v i s i b i l i t y  
- Bottom Desc r ip t ion  
W -2 9-20-71 35 ' 56 O 20 ' Fine grey-brown sand w i t h  
f l o c c u l e n t  material. 
Ridges 4-5" p e r i o d ,  2" h i g h .  
P ipe ,  anchored by chain,  
ran through a r c ,  no c h a i n  i n  
t h e  a r c .  
Quadrat i n  NE q u a r t e r  of a r c ,  
I a l l  i n  sand. 
8 
W-3 9-20-71 48 '  55O 20 ' Fine  brown-grey sand w i t h  
s l i g h t  f l o c c u l e n t  m a t e r i a l  
topping each r i d g e .  
Ripples  NNW-SSE, 6" p e r i o d ,  
1" high.  L i t t l e  s h e l l  
d e b r i s  o r  sand  d o l l a r  tests. 
Quadrat i n  SE q u a r t e r  of a r c ,  
a l l  i n  sand. 
9-20-71 47 ' 56' 15 ' Hard-packed grey-brown sand.  
E a s i l y  s t i r r e d  up f1o:culent 
m a t e r i a l  on r i d g e  c r e s t s ,  
more than a t  W-6. 
Ripples  NNW-SSE, 4" p e r i o d ,  
1'' h igh .  
Quadrat a l l  i n  s a d .  
9-20-71 47 '  54 O 10 ' Hard-packed l i g h t  grey-browr. 
sand. L i g h t  f l o c c u l e n t  
m a t e r i a l  on bottom. 
Ripple marks E-W, 8" p e r i o d ,  
1" high .  Small p i e c e s  of  
d r i f t  a lgae  on bottom. 
~ u a d r a t  a l l  on sand.  
TABLE 2 
Ci ty  of Watsonvi l le  Ocean O u t f a l l  V e r t i c a l  Temperature 
and V i s i b i l i t y  P r o f i l e s  
September 20, 1971 . . 
Temp. V i s  . Temp. V i s  . 
Depth (OF) (Ft Depth (OF) (Ft  
SS 5 9 50 SS 5 9 4 0 
10 58 3 0 10 59 40 
2 0 5 7 2 0 t  ( l e p t o p e l )  20 5 7 40 ( l e p t o p e l )  
30 5 6 lo+ 30 55 2 5 
35 56 20 40 5 5 20 
i t  8 5 5 20 
Depth 
w-5 
Temp. 
(OF) 
V i s .  
(F't .) 
40 ( l e p t o p e l )  
4 0 
40 
2 0 
2 0 
15 
''Temp. 
Depth (OF) 
V i s  . 
(F t  . ) 
4 0 
40 
30 
30 ( l e p t o p e l )  
20 
10 
S c i e n t i f i c  name 
ALGAE 
Rhodophy t a (uniden t . ) 
COELENTERATA 
Anthozoa (unident .) 
Epiactis pro l i f  era 
Hydrozoa (unident.) 
POLYCHAETA 
T A B U  3 .  
City of Watsonville Ocean Outfall ,  September 20, 1971 
Diver Observation and Diver Pick-up 
Diopatra s p .  
nodecaceria f e w k s i i  
Poly chaeta (uniden t . ) 
Sabellidae (unident.) 
Sipunculida (unident.) 
CRUSTACEA 
Cancer g r a c i l i s  
Caprellidae (unident. ) 
Station and abundance * 
W-2 . W-3 W-5 W-6 
P 
Collected inc identa l ly  
at  Stat ion W-2 
S c i e n t i f i c  name 
~ i r r i p e d i a  (unident  .) 
Cumacea (unident  .) 
Decapoda - l a r v a  (unident . )  
Edotea ' s u b l i  t t o r a l i s  
Gammaridae ( u n i d e n t . )  
Isopoda (unident  .) 
Lironeca c a l i f o r n i c a  
Lironeca v u l g a r i s  
Ostracoda (unident  .) 
Paguridae (unident . )  
Pagurus s p ,  
Pinnixa weymouthi 
MOLLUSCA 
Bar l ee i a  SF. 
Hermissenda c r a s s i c o r n i s  
Leptopecten l a t i a u r a  t u s  
Mopalia muscosa 
l f y t i l u s  e d u l i s  
TABLE 3-contd. 
S t a t i o n  and abundance * 
w-3 w-5 
Remarks 
c o l l e c t e d  i n c i d e n t a l l y  
c o l l e c t e d  i n c i d e n t a l l y  
c o l l e c t e d  i n c i d e n t a l l y  a t  
S t a t i o n  W-2 
p a r a s i t i c  i n  g i l l  c a v i t i e s  
of C i t h a r i c h t h y s  sp .  
I 1  11 1 I 
11 I 1  11 
c o l l e c t e d  i n c i d e n t a l l y  a t  
S t a t i o n  W-2 
c o l l e c t e d  i n c i d e n t a l l y  
Sc ient i f i c  
Nassarius sp.  
Nudibranchia (unident .) 
Pelecypoda (unident.) P 
Pelecypoda - juv. (unident. ) 
PHORON I DA 
Phoronis vancouverensis 
ECHINODERMATA 
Dendraster excentricus 
Pisaster brevispinnus 
Pisaster ochraceus 
ASCIDIACEA 
Ascidia (unident.) 
EGG CASES - INVERTEBRATE 
Egg cases, invertebrate (unident.) 
TABLE 3-coned. 
Station and abundance * 
co l l ec ted  i n c i d e n t a l l y  
. -- 
' %i 
Remarks 
co l l ec ted  i n c i d e n t a l l y  




